A novel technique based on dating of cambial activity cessation in tree stems buried under 25 moss layer demonstrate a good efficiency for estimating the post-fire permafrost rise as well 26 as reconstruction of a dynamics of ground cover recovery and soil active layer thickness 27 changes.
2
 6  precise, annually resolved information of the rate of vertical moss growth (Borggreve, 1889; 126 Dubakh, 1927; Schulze at al., 2002; Knorre et al., 2003; Prokushkin et al., 2006) . 127 For larch growing on permafrost at Sphagnum-dominated sites, it was found that tree-128 ring formation ceases at different positions along the root and buried in moss stem in different 129 years (Fig. 2) . Here we use data on cambium activity cessation at different locations along the 130 larch tap roots and stems below the current moss surface to reconstruct the dynamics of active 131 soil layer thickness. 132 Ten and five larch trees between 0.6-3.0 m high were sampled in 2002 and 2005, 133 respectively. The moss-buried, belowground stem parts were entirely excavated ( Fig. 1b) , 134 before being transported to the laboratory at the Sukachev Institute of Forest SB RAS in 135 Krasnoyarsk. For each tree, a total of 4-11 discs were cut along the buried stem section from 136 the current surface of the moss layer (i.e. 0 cm for each individual) down to the level of the 137 root collar (e.g. between 27 and 45 cm depending on individual trees). For each disc sample, 138 ring widths were measured along the two longest, undisturbed and continuous radii using a 139 LINTAB measuring system (RINNTECH e.K., Heidelberg, Germany). The disc-specific ring 140 width series were visually cross-dated and then averaged in TSAP-win (Rinn, 2003) . The 141 resulting disc chronologies were further cross-dated between discs from different positions of 142 the same tree. The cross-dated ring width chronologies were then used to define the calendar 143 year of the first, oldest (innermost) and last, youngest (outermost) tree ring at each sample 144 depth of the belowground -stem section. The calendar year of the innermost ring at the root 145 collar was considered the year of tree establishment, whereas the year of the outermost ring 146 referred to the year when cambium activity ceased at this particular stem position. Due to 147 heavily suppressed wood, the outermost rings of three out of 77 discs could not be accurately 148 cross-dated and were therefore excluded from any further analysis.
149
To test the hypothesis of a thermal-induced cessation of cambial activity within the To reconstruct the post-fire dynamics of active soil layer thickness, we complement 158 our data with the measurements of seasonal upper permafrost layer thaw depth for a sequence 159 of sites affected by wildfires in 2005, 1990, 1994, 1981 and 1947 , as well as several control 160 sites nearby that were not affected by fire for at least 150 years. These additional 161 measurements were conducted between mid-July and mid-August 2005, i.e. still before the 162 maximum upper permafrost thaw that usually occurs in September. 
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Results of dendroclimatic analysis also confirm that climatic conditions at the very beginning 203 of growing season are the most important for larch stem growth (Benkova et al., 2015; 204 Kirdyanov et al., 2013; 2016) . Though temperature data for the depth of 15 cm were not 205 measured, we may conclude that the period when temperature is suitable for tree growth at 206 this depth is too short and appears late in the season.
207
Our data on tree-rings in buried stems, active layer thickness for a sequence of sites which is enough to start cambium cessation of larch stems at lower levels of peat (period II on 236 Fig. 3 ). As peat layer continues to grow up, permafrost is rising and cessation of cambial 237 activity occurs at higher and higher levels along the buried stems (period III on Fig. 3) . 
